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Emphysematous pyelonephritis is a severe, acute necrotizing renal parenchymal and perirenal infection
with formation of gas. Emphysematous pyelonephritis predominantly affects females with uncontrolled
diabetes and can occur in insulin-dependent as well as non-insulin dependant patients. CT scan is the
modality of choice for the staging of the parenchymal gas and to rule out obstruction.
We present a case of 83-year old female with uncontrolled diabetes mellitus who presented with dysu-
rea and right ﬂank pain in the emergency department. She was diagnosed as a case of emphysematous
pyelonephritis. She was treated successfully in the urology department by antibiotics and percutaneous
drainage.
 2010 International Journal of Diabetes Mellitus. Published by Elsevier Ltd.
Open access under CC BY-NC-ND license.1. Introduction
Emphysematous pyelonephritis (EPN) is a severe, acute necro-
tizing infection with formation of gas in the collecting system, re-
nal parenchyma and perirenal tissues. It is a life-threatening
condition with a high mortality rate. It predominantly affects
female diabetics and can occur in patients with Type I and Type
II diabetes. Rare cases have been reported in non-diabetics who
have other contributing factors such as immunosuppression, uri-
nary tract obstruction secondary to stones, tumor or sloughed pa-
pilla [1]. Rarely, it has been seen in patients with autosomal
dominant polycystic kidney disease [2,3]. The factors that predis-
pose to EPN in diabetics may include uncontrolled diabetes melli-
tus, high levels of glycosylated hemoglobin and impaired host
immune mechanism.
Emphysematous pyelonephritis should be strongly suspected in
patients with ﬂank pain and fever who have history of diabetes
mellitus and stone disease. Although renal or perirenal gas can
be diagnosed on plain KUB ﬁlm and on ultrasound, CT scan is the
modality of choice in the diagnosis and staging of the disease. It
also helps to rule out obstruction and urinary tract stones. Usually
plain CT scan is performed which can give adequate information,
however, contrast study should be performed unless contraindi-
cated as it can more precisely localize gas in the renal parenchyma
which helps in the classiﬁcation of the disease [4].
Wan et al. [5] and Huang and Tseng [6] have classiﬁed EPN
patients based on CT ﬁndings. Huang and Tseng Class 1 and Classellitus. Published by Elsevier Ltd.
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O2 patients have good prognosis with percutaneous procedure and
medical treatment. Class 3 and 4 may need surgical intervention
if not treated by antibiotics, PCD and relief of obstruction.
2. Case presentation
An 82-year old female presented to Emergency Department
with complaint of right loin pain and dysuria for the last 2 days,
which increased in severity since last night. Pain was colicky in
nature and radiating to groin. Associated symptoms included fever
and vomiting. There was no history of hematuria. Patient was
known diabetic and was on oral hypoglycemics. On admission
she was well oriented and hemodynamically stable. On examina-
tion she had tenderness in the right ﬂank and suprapubic region.
Urine exam showed glucose 3+, protein 1+, blood 1+, and occa-
sional bacteria. Gram staining of the urine showed gram negative
bacilli. There was leukocytosis on the blood exam. X-ray KUB
showed gas in the left renal area conforming to the shape of pelvic-
alyceal system (Fig. 1). With the suspicion of EPN and to rule out
obstruction non-contrast CT was done. CT scan conﬁrmed gas in
the left renal calyces, ureter and in the urinary bladder with stones
in the pelvis of left kidney (Fig. 2). Patient was diagnosed as having
Class I EPN and was referred to urology department for further
management. Escherichia coli were found on the blood culture.
Appropriate antibiotic treatment was given according to the ﬁnd-
ings on blood culture and sensitivity report. Insulin was added to
control the diabetes. Left renal nephrostomy was performed on
the second day of admission. Patients started recovering clinically
and follow-up X-ray after 20 days showed no gas in the renal area
(Fig. 3). Patient was discharged from the hospital after 28 days for
follow up in the urology outpatient department.pen access under CC BY-NC-ND license.
Fig. 1. Plain abdominal X-ray showing gas ﬁlled calyces and pelvis of the left kidney
with stones in the left kidney. Stones seen in the right upper abdomen are in the gall
bladder.
Fig. 2. CT scan showing left hydronephrosis with gas and stones in the left
pelvicalyceal system.
Fig. 3. No gas seen in the left renal area after successful treatment with antibiotics
and PCD.
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Emphysematous pyelonephritis is a rare necrotizing infection of
the upper urinary tract. 90% patients are diabetics. Female diabetic
patients and left kidney are more commonly affected. Involvement
of both kidneys is seen in 5% patients [7]. Obstruction is seen 30%
patients. Gas in the renal tissues is pathognomonic of emphysema-
tous pyelonephritis. If there is clinical suspicion CT scan is manda-
tory. There is no signiﬁcant difference between the different
mortality groups regarding mean age of the patient, glycosylated
hemoglobin, urinary tract obstruction or mean duration from onsetof symptoms to the diagnosis of EPN. Disturbed conscious level at
the presentation, thrombocytopenia and shock are considered high
risk factors. CT classiﬁcation of EPN by Huang et al. divides patients
into four classes based on the site of gas collection. It has been cor-
related with prognosis and management of the patients. Although
there was no signiﬁcant difference in the clinical features among
the four classes, there is a tendency towards higher mortality
and failure rate of percutaneous drainage from Class 1 to 4 EPN [6].
In our case gas was limited to collecting system which falls in
Class 1 of Huang et al. [6] Class 1 and 2 have the best prognosis.
In their study there is 100% survival and 0% percutaneous drainage
failure in these groups, whereas, For Class 3A, 3B and 4 the mortal-
ity rises to 29%, 19% and 50%, respectively.4. Conclusion
EPN is a rare necrotizing infection with high mortality and
morbidity. Uncontrolled diabetes and urinary tract obstruction
play important role in the development of EPN. CT is the modality
of choice in the diagnosis and classiﬁcation of EPN. Treatment op-
tions are based on CT classiﬁcation. Localized EPN (Class 1 and 2)
are treated by antibiotics, percutaneous drainage and relief of
obstruction if present. Advanced EPN (Class 3 and 4) are at-
tempted with antibiotics and percutaneous drainage, however
surgical intervention should not be delayed in patients who do
not substantially improve on medical treatment or who have
signs of organ failure.Statement of propriety interest
No conﬂict of interest with any institution/organization.
132 M. Ali, N.B. Barlas / International Journal of Diabetes Mellitus 2 (2010) 130–132References
[1] Craig WD, Wagner BJ, Travis MD. Pyelonephritis: radiologic–pathologic review.
Radiographics 2008;28(1):255–76.
[2] Vadachia Y, Strachan M, Przybojewski SJ, Kathan DL. Emphysematous
pyelonephritis in a patient with polycystic kidney disease. SA J Radiol
2006;10(3):30–2.
[3] Azzini AM, Sette P, Castellano G, Dorizzi RM. A rare association of
emphysematous pyelonephritis with unrecognized diabetes and polycystic
kidney. Indian J Nephrol 2009;19:20–2.[4] Pontin AR, Barnes RD. Current management of pyelonephritis. Nat Rev Urol
2009;6(5):272–9.
[5] Wan YL, Lee TY, Bullard MJ, Tsai CC. Acute gas producing bacterial infection:
correlation between imaging ﬁndings and clinical outcome. Radiology
1996;198(2):433–8.
[6] Huang JJ, Tseng CC. Emphysematous pyelonephritis. Clinicoradiological
classiﬁcation, management, prognosis and pathogenesis. Arch Intern Med
2000;160(6):797–805.
[7] Leons J, Humad SM, Abu Sara Y. Emphysematous pyelonephritis: case report.
Kuwait Med J 2004;36(2):134–6.
